Introduction
At their meeting on September 5, 2015, in Antalya, Turkey, G20 finance ministers and central bankers requested that the Financial Stability Board (FSB) examine the risks posed by climate change to the global financial system. In response to this request, a private-sector-led task force was formed. The TCFD published its phase I report on December 31, 2016, in anticipation of the G20 leaders' meeting in July 2017 in Hamburg, Germany.
The G20 finance ministers and central bankers met on March 18, 2017, in Baden-Baden, Germany, but -unlike their meeting in 2016 in Chengdu, China -there was no mention in the final communiqué of climate change and the risks it poses to the planet and to the stability of the global financial system (G20 Finance Ministers and Central Bank Governors 2017). Foreshadowing US President Donald Trump's withdrawal from the Paris Agreement, within the consensus-based G20 forum in March 2017, US finance representatives were not mandated to support communiqué language acknowledging climate change and the related risks to capital markets and the global financial system. With the decision of the US administration to leave the Paris Agreement, it is, therefore, likely that all climate-related matters will be excluded from the final communiqué at the Hamburg G20 Summit, signifying that the phase I report from the TCFD will not be welcomed by G20 leaders.
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Just as importantly, the lack of consensus among G20 leaders on climate change and its impacts may put future climate-related mandates for the FSB at risk. For example, with no consensus on climate-related financial risk among G20 finance ministers and central bankers, the FSB may not be mandated to establish harmonized mechanisms for, inter alia, definitions of materiality for continuous disclosure to capital markets of climate-related financial risk, the impact of shadow carbon pricing 1 to assess new infrastructure on mobilizing finance for infrastructure projects, norms for green bonds and the potential for green finance to offset climate-related financial risk in the financial system and the implications for prudential policy.
The now resolved fracture in the White House between detractors and supporters of the United States' remaining in the Paris Agreement will disrupt the G20 consensus and engagement of the FSB on climate-related matters. The FSB's active convening of the private sector on climate-related financial disclosure would also run counter to the US administration's proposed deregulation of financial markets.
Finance leaders from both the public and private sectors in G20 countries must be prepared for such an outcome. They must move swiftly to implement mechanisms for national and global governance of climate-related financial risk and green finance. There is a real risk that uncoordinated efforts in the absence of a G20 consensus on climate change will result in asymmetries in the timing and nature of the norms, standards and regulations governing green finance and climate-related financial risk disclosure and that this delay may contribute to tipping points and financial instability. 
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Proposal for Green
Finance and Climaterelated Financial Risk post a G20 Consensus on Climate Change
Barring a mandate to the FSB from G20 leaders to welcome the phase I report of the TCFD, a coalition of willing G20 finance ministers should establish a platform for collaborative exchange to harmonize approaches to scaling up green finance and for disclosure of climate-related financial risks, including transition, physical and litigation risks, to capital markets and to green finance. To ensure coordination across G20 economies, this platform should be chaired by finance ministries / central banks and involve all relevant stakeholders, including regulators, academia, finance, industry and relevant international institutions.
As an example, the proposed platform would enable joint work on the implementation of climate-related financial risk disclosure norms and standards for asset owners, asset managers and disclosing firms. The platform should also support common definitions for green finance to support risk-return analysis compared to conventional finance. Green investments will be needed for sustainable infrastructure and other projects that address the transition and physical risks of climate change, but markets will not emerge if risk-adjusted returns (including the risks presented by climate change) cannot be assessed on a standardized basis. In addition, the platform could host model legislation for financial disclosure and the standardization of green finance practices, for the private sector, public agencies and state-owned entities consistent with the Paris Agreement. The platform would begin with a coalition of willing G20 members and, in time, could be expanded.
Canada should leverage the capacity of private sector financial leaders -including in asset management and ownership -as well as other stakeholders to constitute a Canadian high-level expert group on green/sustainable finance to support the minister of finance and the officials engaged with the platform. Canada's high-level expert group would be consulted by the minister of finance in regards to climate-related financial risk disclosure and the scale-up of green finance. There is a scientific consensus on the global carbon budget. To keep the global temperature increase to less than 2°C with a "likely" chance, the emission of carbon into the atmosphere needs to be limited to roughly 800 gigatons of carbon dioxide (GtCO 2 ). However, the pledged nationally determined contributions (NDCs) under the Paris Agreement would consume 75 percent of the total carbon budget by 2030, whereas the 800 gigatons budget is the total for all CO 2 emissions (Intergovernmental Panel on Climate Change [IPCC] 2014) (see Figure 1 ). Pledged NDCs plus planned coal power plants in the developing world would take us over the 800 gigatons limit, and yet financial institutions continue to insure the construction of coal power plants (Edenhofer, Flachsland and Kornek 2016) , although Axa Insurance, a global insurer, announced recently that it will no longer insure the construction of coal plants.
At the same time, scaling up infrastructure that is low carbon and climate resilient will be needed to meet climate and economic goals. The global investment in infrastructure required for energy and transport over the next 15 years is estimated to be around US$50 trillion, with an additional US$30 to US$40 trillion for water and digital infrastructure (Bhattacharya et al. 2016 ).
With shared aspirations that made the Paris Agreement possible, and the enhanced commitments to climate action by nations expressed in their NDCs, governments must now turn their attention to implementation, including the alignment of financial flows and global capital markets with a strategy to keep global temperature increase under 2°C. This is the work of finance ministers and their ministries. Their engagement and that of private sector leaders is urgently needed so that progress continues to be made on climate-related financial risk and green finance, despite lack of consensus among G20 leaders.
Box 1: Green Finance Expert Groups with Financial Institution Membership

EU High-Level Expert Group on Sustainable Finance
The EU High-Level Expert Group on Sustainable Finance is a consultative body created by the European Commission in October 2016 to assist in the implementation of existing EU legislation, programs and policies. The group is tasked with producing a report that sets out the scale and dimensions of the challenges and opportunities that sustainable finance presents, and recommending a comprehensive program of reforms to the EU financial policy framework, including clear prioritization and sequencing.
The group's members consist of experts representing European countries such as France, Sweden and the United Kingdom; professional associations and financial institutions such as the International Capital Markets Association and the Nordic Investment Bank; and public entities such as the European Environment Agency and the UNEP. It benefits from the support of the European Climate Fund.
The first meeting of the group occurred on January 24-25, 2017; the second and most recent meeting occurred on March 6-7, 2017. The EU High-Level Expert Group on Sustainable Finance will issue its report on priorities on July 8, 2017.
China's Green Finance Committee
Established on April 22, 2015, the Green Finance Committee of the China Society for Finance and Banking is an internal entity without legal person status. It operates under the China Society for Finance and Banking and its major members include large state-controlled banks, policyrelated banks, sovereign wealth funds and other financial institutions in China. It benefits from the support of a special committee for academic research and work coordination on green finance research. This support committee provides research on new green investment/ financing products and services, establishes green investment concepts among institutional investors, strengthens their capacity and enables the implementation of green finance policies.
Box 2: Another Relevant Green Finance Groups
G20 Green Finance Study Group
Under China's presidency of the G20 in 2016, the proposal to launch the Green Finance Study Group was made. The study group is co-chaired by China and the United Kingdom. Its members include central banks.
According to the Green Finance Study Group: "Green finance" can be understood as financing of investments that provide environmental benefits in the broader context of environmentally sustainable development. These environmental benefits include, for example, reductions in air, water and land pollution, reductions in greenhouse gas (GHG) emissions, improved energy efficiency while utilizing existing natural resources, as well as mitigation of and adaptation to climate change and their co-benefits. Green finance involves efforts to internalize environmental externalities and adjust risk perceptions in order to boost environmentally friendly investments and reduce environmentally harmful ones. Green finance covers a wide range of financial institutions and asset classes, and includes both public and private finance. Green finance involves the effective management of environmental risks across the financial system. (G20 Green Finance Study Group 2016) The FSB and Climaterelated Financial Risk
The G20 countries are responsible for 80 percent of global GDP and roughly 80 percent of global energy use and CO 2 emissions, and are thus heavyweight players in both the economy and climate.
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The FSB has a close relationship with the G20, because it was transformed from the Financial Stability Forum at the initiative of the G20. Additionally, the G20 regularly endorses the FSB's policy agenda and establishes mandates on which the FSB reports back to the G20. The plenary, consisting of representatives of all FSB members, is the sole decision-making body of the organization. The FSB's members are comprised of institutions from member 2 The G20 countries are: Argentina, Australia, Brazil, Canada, China, France, Germany, India, Indonesia, Italy, Japan, Republic of Korea, Mexico, Russia, Saudi Arabia, South Africa, Turkey, the United Kingdom, the United States and the European Union.
jurisdictions, 3 international financial institutions, and international standard-setting bodies. 4 The FSB monitors and makes non-binding recommendations about the global financial system to promote international financial stability and strength. Its duties include: assessing vulnerabilities affecting the global financial system; promoting coordination and information exchange among authorities responsible for financial stability; and supporting contingency planning for crossborder crisis management. Since 2015, the FSB has received climate-related mandates from the G20.
At their meeting on September 5, 2015, G20 finance ministers and central bankers asked the FSB to consider climate risks to the financial system. The G20's request emerged from the scientific foundations established by the IPCC for the consensus that human-induced climate change poses a real threat to economic growth (IPCC 2014) .
Later that month, on September 29, 2015, Mark Carney, the governor of the Bank of England, gave a landmark speech at Lloyds of London at which he said, "We don't need an army of actuaries to know that the catastrophic impacts of climate change will be felt, beyond the traditional horizons of most actors. It will impose costs on the future generations that the current one has little direct incentive to fix. That means beyond the business cycle; the political cycle; and the horizon of technocratic authorities, like central banks, who are bound by their mandates" (Carney 2015) . He went on to say that the insurance cost of climate-related events had increased five-fold, from US$10 billion annually to US$50 billion annually, over 30 years on an inflation-adjusted basis. In the spring of 2017, many residents in eastern Canada are experiencing the impacts of climate change first-hand, in the form of flooding caused by intense rain. The TCFD was tasked with developing guidelines for climate-related financial risk disclosure for use by companies to provide continuous financial disclosure to capital markets, including asset owners and managers, lenders, insurers and other stakeholders. On March 31, 2016, the TCFD presented its phase I report to the FSB.
The report was comprised of five main components:
→ a review of existing climaterelated disclosure initiatives;
→ the scope and high-level objectives of the task force;
→ fundamental principles for effective disclosure;
→ plans for stakeholder outreach and public consultation; and → plans for moving forward in phase II.
To improve transparency in financial markets and advance more informed investing, lending and insurance underwriting decisions, the TCFD made recommendations on enhanced and consistent disclosure. At its core, the report established three levels of climate-related financial disclosure: how investments contribute to climate change, including the emissions from investment portfolios and the positive impact of investments that reduce carbon emissions; how climate change will affect the resilience of investments, including transition risks and physical risks; and what climate scenario and emissions assumptions are used to assess the climate resilience and impact of investments. The information asymmetries that exist for climaterelated financial risk also interfere with projects based on innovative solutions with the potential to reduce GHG emissions. These may occur in many areas, including, for example, transportation, energy efficiency, renewable energy storage and methane abatement. In order to accelerate the climate and economic spillover benefits of public investment in innovation, green finance policies must also address the broadening and deepening of disclosures that may open markets for investment in lowcarbon innovation. This could be achieved through disclosure of the positive impact that investments in innovative carbon-reducing projects have on climate-related financial risk (Verdolini et al. 2017 ).
The harmonization of climate-related financial risk disclosure throughout the financial system -as part of building markets for green finance including sustainable infrastructure and scaledup deployment of low-carbon innovation -will both encourage a shift of global capital and anchor climate resilience within the world's financial system. A platform to share norms and standards, including model legislation on climaterelated financial risk, green finance and finance for sustainable infrastructure, would enable participants to build on and leverage progress across the globe. This would contribute to bringing down barriers to addressing climate-related financial risk in national and global financial systems (see Table 1 ). The Canadian Securities Administrators (CSA) today announced a project to review the disclosure of risks and financial impacts associated with climate change. The project will gather information on the current state of climate change disclosure in Canada and internationally, and will include consultation with investors and reporting issuers.
The disclosure practices of public companies in relation to climate-related risks and financial impacts have attracted significant international attention in recent years. Several voluntary disclosure frameworks have been proposed, culminating in their publication. In December 2016, a set of recommendations by the Financial Stability Board's Task Force on Climate-related Financial Disclosures were published… CSA Staff intend to review disclosure prepared by large TSX-listed reporting issuers on the material risks and financial impacts associated with climate change as well as related governance processes; gather feedback from reporting issuers about current disclosure practices through an anonymous online survey; and conduct focus groups with reporting issuers and investors. CSA Staff will also examine risk disclosure requirements related to climate change in other jurisdictions, as well as recently proposed voluntary disclosure frameworks.
The CSA expects to conduct its information gathering in spring and summer 2017 and publish a progress report outlining its findings upon completing its review. → Energy use and productivity: second from the bottom on energy consumption per capita (ibid.).
These rankings do not fit with Canada's image of itself. Canada has a good deal of catching up to do.
But there is little doubt about the ability of Canadian institutions, including asset owners and asset managers, to step into the breach in the national and global governance of green finance and climate-related financial risk as part of a coalition of willing states working on a common platform. Doing so would provide a vehicle for progress in the absence of a G20 consensus on climate change, and would have the benefit of accelerating domestic progress on green finance. 
UNEP Inquiry into the Design of a Sustainable Financial System
The UNEP Inquiry into the Design of a Sustainable Financial System was conceived to support the transition to a green economy, and to support the alignment of the financial system in order to accelerate the process. To do this, the inquiry identifies best practice, and explores financial market policy and regulatory innovations that support the development of a sustainable financial system. Its findings were distilled into a global report, The Financial System We Need, which provides a detailed analysis of practice in over 15 nations and research across integral sectors and issues, such as banking, insurance, institutional investment and capital markets. There are opportunities to heighten the participation of Canadian financial actors in the UNEP Inquiry's work.
Representative Canadian Asset Ownership and Asset Management Financial Institutions
Addenda Capital
Addenda Capital is a Canadian investment firm managing over $24.5 billion (including insurance assets from The Co-operators). It is both a Responsible Investment Association (RIA) signatory and a Carbon Disclosure Project (CDP) member. In October 2015, Addenda became the first Canadian asset manager signatory to the Montreal Carbon Pledge, committing to disclose the carbon footprints of its investment portfolios. As a signatory, Addenda has assembled GHG emissions data for companies and will use it in investment decisions and discussions with companies regarding their GHG emissions and any associated climate change-related risks and opportunities. In addition to potential physical impacts and other climate change-related risks, Addenda appropriately considers GHG emissions within the context of anticipated regulatory changes.
Addenda's approach to sustainable investment focuses on three key areas: ESG integration, stewardship/proxy voting and promoting sustainable financial markets.
AGF
AGF is a Canadian investment management firm that is a member of UNEP FI's North American Task Force, and is a PRI, RIA and CDP signatory. AGF defines responsible investing as "an investment approach that integrates consideration of ESG matters into investment and stewardship activities with the objective of enhancing long-term investment performance." 8 Thus, as part of AGF's investment strategy, ESG risks and opportunities are identified, assessed and considered, as the company recognizes the potential for long-term positive influence on financial performance.
On September 23, 2015, AGF announced that the AGF Global Sustainable Growth Equity Fund was the first mutual fund in Canada to publicly disclose the fund's environmental footprint. This thematic fund invests in companies that are benefiting from the transition to a sustainable economy.
AIMCo
AIMCo is an institutional investment fund manager, with a portfolio totalling approximately $90 billion. AIMCo's approach to responsible investment includes the integration of ESG factors into analysis across all stages of investment decision making. AIMCo's responsible investment team engages with companies identified by their key ESG focus areas: climate change, worker rights and safety across the supply chain and shareholder rights. Its responsible investment team determines whether to engage with the company to encourage positive change, and when to cease engagement.
ESG focus areas for shareholder engagement include:
→ environment: disclosure of mitigating strategies for companies whose operations have a high impact on the environment; → social: worker health and safety across the supply chain; and → governance: clear obstacles to shareholder rights and alignment of investor and company interests.
British Columbia Investment Management Corporation (bcIMC)
bcIMC is one of Canada's largest institutional investors, managing more than $121.9 billion net assets. It is a signatory of PRI and a member of the CDP. As part of its responsible investment strategy, bcIMC has, as of 2015, exercised proxy voting in 2,069 meetings, engaged 365 public companies, voiced opinion on 10 policy issues -including climate change, disclosure and governance -and participated in eight PRI investment committees.
bcIMC operates within an in-house developed ESG integration framework, which, in addition to financial analysis, includes key performance indicators that have been identified for each ESG factor. bcIMC also provides products such as the Thematic Public Equity Fund, which invests in the low-carbon economy and other long-term, strategic themes; and the Indexed Global ESG Equity Fund, which holds securities with high ESG ratings relative to other companies in the same sector.
Colleges of Applied Arts and Technology (CAAT) Pension Plan
The CAAT Pension Plan provides secure definedbenefit pensions to 44,700 members from 38 employers in Ontario, Canada. CAAT is jointly sponsored by the College Employer Council, Ontario College Administrative Staff Association and OPSEU, and holds $8.5 billion in assets. CAAT is a member of CCGG, and is a signatory of PRI and CDP.
As part of CAAT's Responsible Investment Policy, investment managers are encouraged to consider ESG factors when looking at the risk and return potential of investments. To reinforce this principle, CAAT uses its proxy vote to encourage disclosure of ESG risks and to engage directly with the corporate management of those companies it invests in to encourage better ESG practices.
Caisse de dépôt et placement du Québec
The Caisse de dépôt et placement du Québec is a long-term institutional investor that manages funds primarily for public and parapublic pension and insurance plans. Caisse's approach to responsible investment is based on these principles: shareholder engagement, integration of ESG criteria in investment analysis and decision making and, in exceptional circumstances, exclusion of specific securities. Caisse encourages companies to disclose ESG-related information.
Caisse was the first institution in Canada to adopt a responsible investment policy, in 2004, guided by the UN-supported PRI and its six principles for responsible investment. Additionally, it is a signatory of CDP and a member of the CCGG.
The Co-operators
The Co-operators is a Canadian insurance and financial services cooperative with $44.9 billion in assets under administration, and serves as a member of UNEP FI's North American task force. In 2014, The Co-operators became the first Canadian insurer to sign the UN-supported PRI's Montreal Carbon Pledge, a commitment to measure and publicly disclose the carbon footprints of investment portfolios.
Like their investment manager Addenda Capital, The Co-operators employ an active-investing approach. The Co-operators measures and monitors the carbon footprint of its investments using two metrics: owned carbon emissions and weighted average carbon intensity (emissions per revenue generated). In 2016, The Co-operators' equity investments, corporate bond and preferred share investments "owned" a total of 188,814 tonnes of CO 2 -equivalent GHGs emitted by companies in their portfolio.
OTPP
OTPP is an independent organization responsible for administering defined-benefit pensions for Ontario school teachers. Its pension fund is also invested, and, as such, the OTPP is one of the world's largest institutional investors. In this vein, the OTPP expects companies to provide relevant disclosures related to their material risks, including those that are climate related, as well as insights on the strategies their boards and executive teams are using to manage those risks.
Additionally, ESG factors that OTPP consider in its investment process include: air quality, climate change, energy use, water, food, health, safety, labour rights, human rights, political stability, treatment of foreign investors, shareholder rights, board independence, board diversity and executive compensation.
The OTPP is a signatory of the CDP and PRI.
OPTrust
OPTrust is a legal trust formed by a contractual agreement between OPSEU and the Ontario government, with net assets totalling $19 billion. It is a signatory to the UN-supported PRI, and, as such, has implemented a responsible investing program -the two key principles of which are the integration of ESG factors through the investment process and active ownership. In addition, the Commonwealth Climate and Law Initiative based at Osgoode Hall Law School in Toronto is building on foundational work on ESG (Williams 1999 ) and the responsibility of regulators (Williams, forthcoming 2017) . Foundational academic research also included interpretation of fiduciary duty and its implications on governance of both pension fund trustees and directors of public issuers (Waitzer and Sarro 2013) .
Finally, regulators are engaged in fact-finding missions to establish foundations for green finance, including the current project by Canadian Securities Administrators to review the disclosure of risks and financial impacts associated with climate change (Canadian Securities Administrators 2017). The deputy governor of the Bank of Canada's recent speech, "Thermometer Rising -Climate Change and Canada's Economic Future" (Lane 2017) , welcomed the work of the TCFD, stated the opportunities for green finance and reiterated the jurisdiction of the Office of the Superintendent of Financial Institutions. In response, many countries have begun to embrace flood risk management, a strategic framework for assessing, evaluating, mitigating and sharing flood risk (Sayers et al. 2013) . Flood risk management involves identifying and quantifying potential sources of flooding, engaging stakeholders to determine a socially acceptable level of flood risk, sharing responsibility and financial liability with those whose decisions and actions contribute to flood risk, and implementing a broad portfolio of policy instruments to reduce and manage flood-related impacts (Begum, Stive The G20 and Building Global Governance for "Climate Refugees"
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The global governance of displaced and trapped populations, forced migration and refugees is not prepared for the numbers likely to manifest under climate change. The G20 has a responsibility to prepare, push for reform and initiate annual reviews to enhance humanitarian responses to aid climate mobility. International policy and law build on the false assumption that displaced people and refugees can return to their place of origin when conditions improve, conflicts subside or homes are rebuilt. This cannot hold for many of those affected by climate change. Governance reform is needed to strengthen rights and obligations of peoples and governments in countries of origin, transit and destination, recognizing the special circumstances and needs of "climate refugees" or migrants.
Key Points
→ The global governance of displaced and trapped populations, forced migration and refugees is not prepared for the numbers likely to manifest under climate change.
→ The Group of Twenty (G20) has a responsibility to prepare, push for reform and initiate annual reviews to enhance humanitarian responses to aid climate mobility.
→ International policy and law build on the false assumption that displaced people and refugees can return to their place of origin when conditions improve, conflicts subside or homes are rebuilt. This cannot hold for many of those affected by climate change.
→ Governance reform is needed to strengthen rights and obligations of peoples and governments in countries of origin, transit and destination, recognizing the special circumstances and needs of "climate refugees" or migrants.
Challenge
The G20 leaders should recognize that forced displacement due to climate change will increase -both within states and across borders. Climate-induced migration is a broad phenomenon that defies existing definitions. Climate-induced disasters may cause sudden flight; desertification, sea-level rise, ocean acidification and more frequent flooding may erode livelihoods slowly; and conflicts aggravated by environmental change also produce "climate refugees"1 or migrants.
Some of the displacement will be protracted and may become permanent. There will be people who are unable to return, but also unable to move on, becoming "trapped populations" (Findlay 2011). In some cases, planned relocation or resettlement may be the only strategy to save lives. An effective response requires specific policies and international cooperation to assist, protect and provide durable solutions for those displaced by climate change; manage climate risks for those remaining; and support opportunities for voluntary migrants adapting to climate change (Wilkinson, Kirbyshire et al. 2016 ).
Currently, most cases of population displacement triggered by extreme weather events are of limited duration and involve people moving only short distances within national Through its research, collaboration and publications, the Global Economy Program informs decision makers, fosters dialogue and debate on policy-relevant ideas and strengthens multilateral responses to the most pressing international governance issues.
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